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Introduction
A t this time B ED T-TTF is the most promising donor in the search for new metallic or even super conducting radical ion salts. The first report of a superconducting phase containing (B E D T -T T F)+ cat ions was concerned with the R e 0 4_ salt [1] , L ater on superconducting phases of B ED T-TTF have been obtained mainly with linear triatom ic counter anions like different trihalides (e.g. I3~, or B rl2_) and (A u l2)_ [2] [3] [4] [5] [6] [7] [8] . There is a problem connected with the electrocrystallization of the trihalide compounds. The primary reaction is the oxidation of the iodine containing trihalides leading to rearrangem ent -e.g. symmetrization -reactions in the counter ions [9] . W e, therefore, used tetrabutylam m onium nitrate as a supporting electrolyte and report in the following the structure and properties of the products obtained during the electrochemical oxidation of B ED T-TTF in the presence of N 0 3_ as counterions.
Experim ental

Preparation
Tetrabutylam m onium nitrate was purchased from Fluka and recrystallized several times from small amounts of benzene. B ED T-TTF was obtained as described earlier [10, 11] . The electrolyte solution in T H F was saturated at about 60-70 °C with the donor B ED T-TTF and electrolyzed in an arrange m ent described earlier [12, 13] . G alvanostatic as well as potentiostatic electrolyses ( -1 .8 V; 5 -15 p A ) were carried out.
As apparent from microscopic investigations, dif ferent types of crystals are obtained by these elec trocrystallizations. Nevertheless, quite consistent values of the elemental analysis result if different badges of the products are analyzed.
Typical observed values for different mixtures of the crystals were: C: 27.98% -28.86%; H: 1 .5 6 % -1.86%; N: 2 .0 0 % -2.12%; S: 60.65% -63.28% . This result points to the fact that different modifi cations of the same stoichiometry are isolated.
Single crystal Weissenberg and diffractom eter in vestigations revealed the occurrence of three phases.
Besides the a-phase described in detail below, two more monoclinic phases have been identified: This paper is concerned with the investigation of the a-phase only.
Physical investigations
The electrical conductivity of the nitrate phases was m easured by the standard four probe method with dc and a low frequency ( 4 -1 0 Hz) lock-intechnique in the tem perature range between 1.3 and 300 K. Gold leads (0.015 mm diam eter) were at tached to the samples with silver or gold paint on previously deposited gold pads, yielding contact resistencies of a few ohms. Both dc and ac methods gave identical results.
Therm opow er m easurem ents were perform ed in the tem perature range between 10 and 300 K with a device similar to that described in the literature [14] . Calculations were perform ed with the SHELXTL program package [15] on a Nova 3 com puter using scattering factors, including anomalous dispersion, from International Tables for X-ray Crystallography [16] . Plots were done on a Tektronix plotter with SHELXTL.
D iscu ssion
Structure
Atom coordinates are listed in Table I *. Fig. 1 shows the numbering scheme in the two crystallographically different BED T-TTF species, bond dis tances and angles are listed in Table II . Species (I), S (l) -C(10), lies on a general position, species (II), S(9) -C(15), on a crystallographic inversion center, and the nitrate ion on a general position. The BED T-TTF moieties are arranged side by side to form a ribbon extending along the direction ( -2, 0, 1 (Fig. 2) ), were two species (I) alternate with one species (II). Pronounced interm olecular S---S interactions occur, with distances as short as 3.315(5) Ä. These range within the shortest ones ever observed in BED T-TTF salts and are im portant for the physical properties. O ther prom inent S---S contacts are formed between the molecules of adja cent ribbons related by a unit translation a (Fig. 3) . These intra-and inter-ribbon interactions result in the formation of sheets of B ED T-TTF and lead to the two-dimensional physical behaviour of the com pound. Alternatively, the occurrence of stacks of BEDT-TTF may be recognized in Fig. 3 , but there are no intermolecular S---S contacts < 4 Ä within a stack. Along b, the sheets of B ED T-TTF cations are separated from each other by layers of N 0 3-anions. It could be deduced from composition and symmetry that BED T-TTF species (I) carries the positive charge, and species (II) is a neutral molecule. This is, however, not consistent with the physical behaviour, which makes the occurrence of cations with frac tional average charge more likely.
Physical results
The electrical conductivity was m easured along the tf-axes of crystals of a-(B E D T -T T F)3( N 0 3)2. The room tem perature conductivity ranges typically be tween 100 and 800 ( ß c m ) " 1 ( Figs. 4 and 5) .
The conductivity data of several samples indicate a phase transition around 20 K (see Fig. 4 ). O ther crystals do not show such a sharp decrease in the conductivity at this tem perature (see Fig. 5 ). All crystals showed also a small dip in the log (S/cm)/log T-curve at around 140-150 K. In the same tem perature range the therm opow er m easure ments (Fig. 6 ) indicate another phase transition. In both tem perature ranges between 140-300 K and between 20-140 K a linear tem perature dependent therm opow er S typical for a metallic regime is found. The slopes of the therm opow er above and below 140 K indicate that the width of the conduction band might be much larger in the low tem perature regime.
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